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(54) AIR PURIFYING DEVICE 
(57)Abstract; 

PROBLEM TO BE SOLVED: To effectively remove a harmful gas by 
heating air to be purified and humidifying the air in the heated state to 
sufficiently exhibit gas adsorption action based on the principal of 
nucleus condensation. 

SOLUTION: The temp, of outside air to be purified flowing through an 
air passage F is increased by a heater 1 at first to make such a state 
that absolute humidity can be increased by adding a lot of steam 
component. Air in a supersaturated state is obtained by atomizing hot 
water by a humidifier 2 provided in the succeeding flow side of the 
heater 1. The steam molecule in the air in the supersaturated state is 
condensed and grown by the nucleus condensation action and the 
harmful gas is adsorbed by the condensed steam molecule. Next, the 
outside air from which the harmful gas is removed by the discharge of 
the condensed water with two stages of cooling action by a washer 3 

and a cooler 4 and the succeeding discharge of the condensed water with an eliminator 5 is passed 
through a re-heater 6 to be re-heated and supplied to a clean room. 
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* NOTICES * 


tap«a Patent of£lc« in not nspoui^li for any 
dan\ag*s caused by thm ust of thi a translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. shows the word which can not be translated. 
3. In the drawings, any words are not translated. 


[Claim 1] The air cleaner characterized by establishing a heating means, a healing humidification means, a cooling 
humidification means, a cooling means, and a reheating means in order along the passage of air. 
[Claim 2] The aforementioned heating means consists of a warm water coil, and the aforementioned heating 
humidification means consists of a warm water nozzle which sprays warm water. The aforementioned cooling 
humidification means consists of a cold-water nozzle which sprays cold water, and the aforementioned cooling means 
consists of a cold-water coil. The aforementioned reheating means consists of a warm water coil, and it has the heat 
pump system which has a heat storage tank It is the air cleaner according to claim 1 characterized by having connected 
the entrance side of each aforementioned warm water coil and a warm water nozzle to the elevated-temperature side of 
the aforementioned heat storage tank, and connecting the entrance side of each aforementioned cold-water coil and a 
cold-water nozzle to the low temperature side of the aforementioned heat storage tank 

[Claim 3] the air cleaner according to claim 2 characterized by forming an eliminator in the slipstream side of the 
aforementioned cold-water coil 

[Claim 4] The aforementioned heat storage tank is an air cleaner according to claim 2 or 3 characterized by dividing the 
inside of a tub into the tub of two or more step story in temperature. 


[Translation done.] 


CLAIMS 


[Claim(s)] 
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DETAILED DESCRIPTION 


[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] Especially this invention relates to the air cleaner for open air 

processing of a clean room about an air cleaner. 

[0002] 

[Description of the Prior Art] In the outside tone machine which supplies the open air to a clean room, you have to 
remove the toxic substance of the shape of gas of SOX, NOX, or ammonia and others with a particle-like pollutant. In 
order to remove such harmful gas, the chemical filter containing adsorbents, such as activated carbon, is used. 
However, it is expensive, and a chemical filter has a life in the removal effect, and its judgment and work of an 
exchange stage are troublesome. 

[0003] On the other hand, the harmful-gas catharsis by pyknosis is known apart from such a chemical filter. In this 
pyknosis method, by generating the steam atmosphere of the supersaturation which contains a particle first, a steam 
molecule carries out collision adhesion on a particle front face by thermal motion, and a thin liquid membrane is 
formed in the front face by using a particle as a nucleus. Furthermore, a steam molecule adheres to a nucleus front face, 
diffusion condensation is carried out and the diameter of a particle grows to several micrometers. This process is called 
nucleated condensation or uneven phase nudeation. In this condensation growth process, water-soluble harmful gas 
sticks to a particle front face with a steam molecule, and is absorbed by the water of condensation. Thus, the water of 
condensation is separated as a drain and the inertial dust collection of making the air containing the water of 
condensation which absorbed harmful gas collide with an eliminator etc. defecates air. 

[0004] Such a pyknosis operation is obtained by including an air washer in an outside tone machine. Conventionally, 
sprayed the water of ordinary temperature by the nozzle, formed detailed waterdrop, the harmful-gas component was 
made to stick to this watexdrop, the eliminator separated this as the water of condensation in the air washer aiming at 
such harmful-gas removal, and pure air h*H been obtained. 
[0005] 

[Problem(s) to be Solved by the Invention] However, the air washer which sprays the water of the conventional 
ordinary temperature made harmful gas adsorb by contact to waterdrop and harmful gas, and is not removed, the 
principle of the above-mentioned pyknosis was not fully employed efficiently, and the harmful-gas removal effect by 
pyknosis operation was not fully demonstrated 

[0006] tins invention aims at offer of an air cleaner which can fully demonstrate the gas-adsorption operation based on 
the principle of pyknosis, and can remove harmful gas effectively in consideration of the above-mentioned point 
[0007] r 

[Means for Solving the Problem] In order to attain the aforementioned purpose, in this invention, the air cleaner 
characterized by establishing a heating means, a heating humidification means, a cooling humidification means, a 
cooling means, and a reheating means is offered in order along the passage of air. 

[0008] According to this composition, the air which should defecate is heated, and since it is humidified in the state 
where it was heated, absolute humidity can be raised, and when it changes into a supersaturation state, the amount of 
the steam molecule contained in air can be made [ many ]. Therefore, the gas adsorption in a pyknosis growth process 
is promoted, and harmful-gas removal efficiency is raised. Moreover, by considering as a heating state, the thermal 
motion of a steam molecule becomes active, the condensation growth operation by the collision to a particle front face 
is promoted, and harmful gas can be adsorbed still more efficiently. 

[0009] Thus, while the steam which adsorbed harmful gas by adiabatic cooling by humidifying the air of the 
supersaturation state containing the particle which fully adsorbed harmful gas efficiently by pyknosis at low 
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temperature coadenses and being removed as a drop, it becomes air of a low-temperature supersaturation stale further 

humidification. By cooling the air of this supersaturaiion state farther, while pyknosis is promoted, a steam 
condenses by adiabatic cooling again and it is removed as a drop. Thus, while adsorbing harmful gas more efficiently 
by building the supersaturaiion state of 2 times, giving two steps of cooling operations, and making a steam condense 
by adiabatic cooling, respectively, since the amount of condensation increases, the water of condensation which 
adsorbed harmful gas can fully be discharged as a drain. 

[0010] Moreover, in order to cool the air of a supersaturaiion state, dew-point-temperature control is attained, the air 
state which met the saturation curve on the air state-line view is acquired, corresponding to the amount of cooling, a 
dew point temperature can adjust easily, and a desired air state is easily acquired with a sufficient precision by 
reheating this. 

[0011] In the desirable example of composition, the aforementioned heating means consists of a warm water coil, and 
the aforementioned heating humidification means consists of a warm water nozzle which sprays warm water. The 
aforementioned cooling humidification means consists of a cold-water nozzle which sprays cold water, and die 
aforementioned cooling means consists of a cold-water coil. Hie aforementioned reheating means consists of a warm 
water coil, and it has the heat pump system which has a heat storage tank It is characterized by having connected die 
entrance side of each aforementioned warm water coil and a warm water nozzle to the elevated-temperature side of the 
aforementioned heat storage lank, and connecting the entrance side of each aforementioned cold-water coil and a cold- 
water nozzle to the low temperature side of the aforementioned heat storage tank. 

[001 2] While the purge from which it is efficient and harmful gas is removed by the above-mentioned pyknosis method 
is realizable using warm water and cold water according to this composition, saving of energy can be aimed at using 
effectively the property of heat pump, and the property of a heat storage tank, and reduction of cost can be aimed at 
[0013] according to the still more desirable example of composition, it is characterized by forming an eliminator in the 
slipstream side of the aforementioned cold-water coil 

[0014] According to this composition, after the drop which adsorbed harmful gas by discharging the water of 
condensation generated by two steps of cooling operations through a cold-water nozzle and a cold-water coil is 
removed, the inertiaUdust-collection operation by die eliminator can be given further, and harmful gas can be removed 
more certainly. 

[001 5] In the still more desirable example of composition, the aforementioned heat storage tank is characterized by 
dividing die inside of a tub into the tub of two or more step story in temperature. 

[001 6] According to this composition, the inside of a heat storage tank is divided into the thermostat, a moderate 
temperature tub, and three tubs of a cryostat. By supplying warm water and cold water to each nozzle and a coil from 
the thermostat and a cryostat, and returning die warm water and cold water which return from each warm water, a cold- 
water nozzle, and a coil to a moderate temperature tub The coldness-and-warmth water of a heat storage tank can be 
used efficiently, the heat loss by the mixture by the side of the elevated temperature in a tub and low temperature can 
be prevented, with the temperature distribution in a tub maintained, and the heat recovery by heat pump and the effect 
of efficiency operation by energy saving can fully be acquired 
[0017] 

[Embodiments of die Invention] Drawing \ is the block diagram of the air cleaner concerning the gestalt of operation of 
this invention, Hie reheater 6 which serves as die heater 1 which consists of a warm water coil, the humidifier 2 which 
consists of a warm water nozzle which sprays warm water, the washer 3 which consists of a cold-water nozzle which 
sprays cold water, the condensator 4 which consists of a cold-water coil, and an eliminator 5 from a warm water coil is 
formed along the airstream way F in the outside tone machine (not shown) which supplies the open air to a clean room. 
In order to air-condition this clean room or the other building interior of a room, the heat pinup 8 which has a heat 
storage tank 7 is equipped A heat storage tank 7 is divided into three tubs of thermostat 7a, moderate temperature tub 
7b, and cryostat 7c in die inside of a tub, and it is open for free passage between each tub with die free passage sections 
7d and 7e which consist of a double septum. It circulates through the warm water of thermostat 7a, and die cold water 
of cryostat 7c through the condenser and evaporator of heat pump 8, respectively, the warm water wanned by die 
condenser is returned to 7f of weir sections by the side of the elevated temperature of thermostat 7a, and the cold water 
cooled with the evaporator is returned to 7g of unlicensed weir sections by the side of the low temperature of cryostat 
7c. 

[001 8] Cold energy and warm temperature are stored in this heat storage tank 7 by use of power etc. night, about 40- 
45-degree C warm water is stored in thermostat 7a, and about 5-7-degree C cold water is stored in cryostat 7c. A heat 
storage tank 7 is good also as thermal stratification type composition which formed the temperature gradient in the low 
temperature side from the elevated-temperature side without dividing the inside of the composition which separated 
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completely the tub of composition, the thermostat, and a cryostat itself which divided into two tubs by the side of an 
glevated temperature and low temperature not only the composition that divided the inside of a tub into three tubs like 
die example of drawing but the inside of a tub, and was made into the tub of another object, or a tub. Moreover, the 
heat-regenerative element by the side of a cryostat may be not only water but a ice thermal storage method 
[0019] In the outside tone machine equipped with the heat pump 8 which has such a heat storage tank 7, the warm 
water of thennostat 7a of a heat storage tank 7 is supplied to a heater 1, an above-mentioned humidifier 2, and an 
above-mentioned reheater 6 from 7f of elevated-temperature side The warm water which passed the heater 1 and 
the reheater 6 is returned to 7ji of elevated-temperature side free passage sections of moderate temperature tub 7b, and 
the warm water injected with the humidifier (warm water washer) 2 is drained as a drain. The cold water of cryostat 7c 
is supplied to a washer 3 and a condensator 4 from 7g of unlicensed weir sections by the side of low temperature, and it 
is returned to low temperature side free passage section 7e of moderate temperature tub 7b, respectively. Moreover, the 
cooling section 4 and die drain water of an eliminator 5 are drained with the drain water of a warm water washer. 
[0020] In such composition, it will be in the state which the OAT which flows the airstream way F which should be 
purified rises, and many steam components are included, and can raise absolute humidity with a heater i first the air of 
a supersaturation state is obtained with the humidifier 2 by warm water spraying prepared in the slipstream side of this 
heater 1 In the air of this supersaturation state, while a steam molecule carries out condensation growth by pyknosis 
operation, the steam molecule which harmful gas condensed is adsorbed 

[0021] Then, by passing the washer 3 by cold-water spraying, the water of condensation by which adiabatic cooling of 
a part of air of a supersaturation state was carried out, and it adsorbed harmful gas liquefies as a drain, and is 
discharged At this time, the air of a low-temperature supersaturation state is obtained according to cold-water spraying. 
Moreover, this washer 3 has the washing function in which contact to waterdrop and particles, such as dust in the open 
air, removes these particles direcdy with the harmful~gas removal function by the above-mentioned pyknosis operation. 

[0022] Then, when the air of a low-temperature supersaturation state passes a condensator 4, the water of condensation 
winch adsorbed harmful gas by pyknosis operation liquefies as drain water by adiabatic cooling, and it is discharged 
By passing an e limina tor 5 further, the open air which passed this condensator 4 liquefies as a drain by inertial 
impaction with this eliminator 5, and discharges the water of condensation which adsorbed harmful gas by the pyknosis 
operation which did not take and go out with the above-mentioned washer 3 and a condensator 4. In addition, when 
water-of-condensation eccrisis by the washer 3 and the condensator 4 is fully performed, you may omit this eliminator 

[0023] Thus, by passing a reheater 6, the open air from which harmful gas was removed by the water-of-condensation 
eccrisis by the eliminator 5 following the water^f-condensation eccrisis and this accompanied by two steps of cooling 
operations by the washer 3 and the condensator 4 is reheated, and air supply are carried out to a clean room. In this 
case, since the air before reheating is cooled along with the saturation curve in the air state-line view, when a dew point 
temperature is grasped certainly and adjusts die amount of heating of this reheater 6 by dew-point-tenq>erature control, 
the indoor air state of a request required for a clean room is acquired 
[0024] 

[Effect of the Invention] As explained above, in this invention, the air which should defecate is heated, and since it is 
humidified in the state where it was heated, when absolute humidity can be raised and it changes into a supersaturation 
state, the amount of the steam molecule contained in air can be made [ many ]. Therefore, the gas adsorption in a 
pyknosis growth process is promoted, and harmful-gas removal efficiency is raised Moreover, by considering as a 
heating state, die thermal motion of a steam molecule becomes active, the condensation growth operation by the 
collision to a particle front face is promoted, and harmful gas can be adsorbed still more efficiently. 
[0025] Moreover, by supplying warm water and cold water, respectively from an elevated-temperature [ of the heat 
storage tank connected with the heat pump system ], and low temperature side, saving of energy can be aimed at using 
effectively the coldness-and- warmth water which heat pump manufactures, reduction of cost can be aimed at, and the 
air cleaner of energy saving can be realized. 


[Translation done.] 
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ABSTRACT : 

PROBLEM TO BE SOLVED: To effectively remove a harmful gas by heating air to 
be purified and humidifying the air in the heated state to sufficiently exhibit 
gas adsorption action based on the principal of nucleus condensation. 

SOLUTION: The temp, of outside air to be purified flowing through an air 
passage F is increased by a heater 1 at first to make such a state that 
absolute humidity can be increased by adding a lot of steam component . Air in 
a supersaturated state is obtained by atomizing hot water by a humidifier 2 
provided in the succeeding flow side of the heater 1. The steam molecule in 
the air in the supersaturated state is condensed and grown by the nucleus 
condensation action and the harmful gas is adsorbed by the condensed steam 
molecule. Next, the outside air from which the harmful gas is removed by the 
discharge of the condensed water with two stages of cooling action by a washer 
3 and a cooler 4 and the succeeding discharge of the condensed water with an 
eliminator 5 is passed through a re-heater 6 to be re-heated and supplied to a 
clean room. 
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